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(54) SEMICONDUCTOR DEVICE 
(11) 58-115864 (A) (43) 97 19& (19) JP 

(21) Appl. No. 56-215038 (22) 28.12.1^81 
(71) NIPPON DENSHIN DENWA KOSHA (72) TAKASHI UMIGAMI(l) 
(51) Int. CP. H01L29/78,H01L27/12//H01L29/04 

PURPOSE: To obtain the thin film transistor having high withstand voltage, a high 
mutual conductance, excellent reliability, excellent reproducibility and excellent uni- 
formity for the titled semiconductor device by a method wherein, using a polycrystal- 
line Si having increased grain diameter by performing an annealing on a channel re- 
gion, an offset region of the prescribed~Iength is provided between a source and a drain 
regions. 

CONSTITUTION: An N type impurity As is ion- implanted in high density on a thin 
film 2a. impurity diffusion layers 3 and 4 to be used as a source and drain region are 
formed by performing an annealing at 9001C for 30min. and the interlayer thereof is 
turned to a channel region 2. Then after a window has been provided at a part on a 
gate electrode 6 by performong photography and etching on an insulating film 7, an A/ 
layer is formed by electron beam vapor-deposition, a prescribed patterning process is 
performed, and electrodes 8. 9 and 10 are formed. The buried channel type thin film 
transistor formed as above, has offset regions 11 and 12 of the prescribed length provid 
ed between the impurity diffusion layer 3, which will be turned'to a source (or a drain) 
region, and the electrode 6. and between the electrode 6 and the impurity diffusion 
layer -J. to be turned to a drain (or a source) region, and the withstand voltage of an 
element can be improved sharply. 
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(54) SILICON THIN FILM TRANSISTOR 

(11) 58-158967 (A) !li|HVH^ (19) JP 

(21) Appl. No. 57-40111 {22) Ib.J.LWl 

71) NIPPON DENSHIN DENWA KOSHA (72) SHIYUNJI SEKI(2) 
(51) Int. CP. H01L29/78//H01L29/04,H01L29/62 

PURPOSE: To obtain an FET of high performance by interposing a ZnS conduc- 
tive a ZnS conductive film between a thin Si film and an amorphous insulative 
substrate and employing as a gate insulating film a thin Ta 2 O s film. 

CONSTITUTION: Since a ZnS 6 has a large forbidden band width, it can be re- 
garded as an insulative layer, thereby enable preventing the back channel effect 
and reducing the threshold voltage and the leakage between the source 7 and the 
drain 9. Further, since ZnS is arranged* in (111) direction on an amorphous in- 
sulative plate 5 and Si crystal and lattice constant coincide, a smgle crystal bi 
thin film can be grown on the plate by an epitaxial method or CVD method, 
thereby obtaining high carrier mobility, the boundary characteristics between the 
Si and ZnS can be improved, and the withstand voltage of the transistor can 
be increased. Further, mobile cations are extremely small in a Ta a O, film 8, an 
inverted region such as between Si and SiO* is not formed, thereby reducing the 
threshold voltage. Further, the dielectric constant of Ta,OjMs approx. 7 times 
that of the SiO,, thereby enable increasing the mutual conductance. The thick- 
ness of the Ta,O s film is selected for the utility of the FET. 
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